Safety and tolerance of methylnaltrexone in healthy humans: a randomized, placebo-controlled, intravenous, ascending-dose, pharmacokinetic study.
N-methylnaltrexone bromide (methylnaltrexone) is a quaternary opioid antagonist with a limited ability to cross the blood-brain barrier. In animal models it reverses at peripheral receptors such side effects of opioids as decreased gastrointestinal motility, emesis, and cough suppression without affecting the desired analgesic effect mediated by central nervous system receptors. Methylnaltrexone thus may be a clinically useful compound for the prevention and treatment of opioid-induced side effects. This study was designed to examine the safety and tolerance of methylnaltrexone in healthy human participants over a range of doses and to identify any adverse effects or toxicity associated with methylnaltrexone and the doses at which these adverse effects occur. Healthy male volunteers received intravenous methylnaltrexone in six ascending doses with a placebo randomly inserted into the sequence. Each participant was observed for subjective and hemodynamic changes. Electrocardiogram and laboratory studies were also performed. The dose-limiting adverse effect of methylnaltrexone was orthostatic hypotension at 0.64 mg/kg (n = 3) or 1.25 mg/kg (n = 5), which was transient and self-limiting. Plasma levels of methylnaltrexone in excess of 1,400 ng/mL were observed to be associated with orthostatic hypotension. There were no significant subjective changes, no release of histamine, and no changes in physical examination or laboratory studies during the course of the study. Pharmacokinetic analysis revealed an elimination half-life of 117.5 minutes (+/-53.2), and a clearance of 38.8 L/hr (+/-17.4) with a methylnaltrexone dose of 0.64 mg/kg. Our results indicate that methylnaltrexone is well tolerated at doses of 0.32 mg/kg in healthy humans.